Presynaptic inhibition by baclofen of retinohypothalamic excitatory synaptic transmission in rat suprachiasmatic nucleus.
Optic nerve stimulation evoked monosynaptic excitatory postsynaptic currents in suprachiasmatic nucleus neurons maintained in vitro. These currents were completely blocked by a combination of glutamate receptor antagonists, 6-cyano-7-nitroquinoxaline-2,3-dione and 4-aminophosphonovaleric acid. Stimulation of the ipsilateral or contralateral suprachiasmatic nucleus produced a biphasic response consisting of an excitatory postsynaptic current followed by an bicuculline-sensitive inhibitory postsynaptic current. Most suprachiasmatic nucleus neurons had spontaneous inhibitory and excitatory synaptic currents produced by action potential-independent and, less frequently, action potential-dependent release of GABA and glutamate. Baclofen reversibly reduced the amplitude of excitatory postsynaptic currents evoked by optic nerve stimulation and the effect was antagonized by 2-hydroxysaclofen. In addition, baclofen reduced the frequency but not the amplitude of the spontaneous miniature excitatory postsynaptic currents. In a subset of suprachiasmatic nucleus neurons, baclofen induced an outward current, probably by increasing a potassium conductance. Baclofen had no effect on either evoked or spontaneous inhibitory postsynaptic currents or on currents activated by pulse application of glutamate. These data indicate that activation of GABAB receptors can inhibit suprachiasmatic nucleus neurons by two mechanisms. The first is to inhibit the release of glutamate from terminals of the retinohypothalamic tract. The second is the postsynaptic activation of a potassium conductance in a portion of these neurons.